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PREFACE 



Industrial and technological development is placing increased pressures 
upon the school and its curriculum. The blue collar worker of today can no 
longer receive his training in a few days on the job. Our society needs good 

craftsmen as well as professional personnel. 

Training activities are being carried out through a variety of educa- 
tional programs and by a number of different organizations using a variety 
of financial support. 

This summary has been prepared to provide a brief description repre- 
sentative of the type of research recently completed in the field of 
industrial and technical education. 

Increased emphasis must be placed upon occupational instruction as a 
means of combating poverty through reducing unemployment and increasing 
productivity and earning power . Research will pxay an important role in 
developing the best instructional methods and media to meet the needs for 
occupational instruction. 
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THADE, INDUSTRIAL^ AND TECHNICAL EDUCATION HIOGRAMS 



VOCATIONAL - TECHNICAL 

Post«Hl^«School SchoolB and Studente 

Wold ( 1962 ) studied the practices employed In selecting students 
for technical curricula In i^Uc and private schools* It vas found 
that. In general. Institutions required one or several of the following: 
hlc^ school graduation or Its equivalent, average high school grades, 
and pre-requlslte courses In English, algebra, and plane geometry* 

There appeared to be no significant relationship between the rate 
at which students completed the technical curricula and entrance require* 
ments, selection qiethode and devices, type of school control, or whether 
or not the school Is accredited by the Engineering Council for Profes- 
sional Developnient* It appears that applicants who, generally, are 
being attracted to technlced curricula are below the caliber capable of 
satisfactory perfomianoe In ^ischnlcal studies* It also appears that 
applicants are not well oriented as to their personal qualifications 
and the qualifications required for entrance Into these curricula* The 
Investigator suggested that In the screening of applicants and selection 
of students, the schools "better" use of tests and Interviews* 

High school records In predicting success In specific business, 
trade, and technical schools were studied by livers (1964)* In general, 
academic factors such aa high school grade point average and rank In 
class were the most consistent, single predictor of performance In the 
various trade and technical training courses* (brade point average of 
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selected high school subjects was found to be the best pcedlctor of per- 
formance on the Job. Ehiployer ratings eere used as the measuring device 
for Job performance. Success In trade and technical schools can be pre- 
dicted better than success on the Job vhen student characteristics taken 
from high school records are used as predictor variables. 

MLUet ( 196 ^) In a study of five vocational schools In Alsbama 
found that high school standing vas not an efficient predictor of suc«* 
cess In vocational schools. MLUet edso found that there vas no signif- 
icant difference In the success of subjects In post-hlgh-school voca^ 
tlonal schools vhen comparing hlc^ school graduates vlth high school 
drop-outs. Nor did he find a significant difference betveen vhlte and 
Negro students In the Importance of high school graduation to their suc- 
cess In vocational school. 

Dennard (19^^) studied the administrative organization of 1^ select- 
ed vocational-technical schools from throughout the Ihilted States. The 
majority of the schools studied had evolved from vocational h±^ schools 
or trade schools to their present vocational-technical status. Many of 
these schools vere closely aligned vlth the local school district and 
thus the orguilzatlon and school year vas similar to the local school 
system. Despite the phencnmnal progress being made by technical Innova- 
tions, modem teaching technology vas almost nonexlstant In vocational- 
technical schools. Dennard also found that vocational-technical teachers 
vere employed at hlgkmr beginning salaries than vere academic teachers. 

Roney (I965) studied 12 Institutions offering technical Institute 
curricula accredited by the ibglneers Council for Professional Develpp- 
ment. Thirty-five curricular areas vere analyzed In three technology 







areas: civil construction technology^ electronic technology, and aechaa- 

ical design technology* The mathematics requirements ranged from a three- 
credit-hour course in applied mathematics to a 13-credit-hour sequence 
Including differential equations* Ibe typical curricula involved coursea 
in algebra, geometry, and selected topics of cmalyticed geometry and 
calculus* The technical course vork made extensive use of algebra and 
trigonometry* Analytic geometry emd ccdculus vere used less frequently* 
Physical science courses emphasized electrical physics and applied mechan- 
ics* Physics and mathematics principles vere selected and scheduled to 
meet specific needs in the technical study in each curriculmn* 

Post-High-School Teaching Techniques 

Tvo groups of ed.rmen, each studying a different course, vere given 
programmed instructional material in the middle phase of their instruc- 
tioLal program (Neidt, I966)* The attitudes of these ednnen vere mea- 
sured by five peurallel forms of a 26-item Likert sceJe* Ihe student 
attitudes in both courses vere more favorable during the programmed unit 
than during conventional instruction* Changes vere more pronounced vitb 
the hi£^er ability students* Neidt suggested that special attention to 
student attitudes by the instructor is varranted during the transition 
from programmed instruction to conventional Instruction* 

Johnston (1966) studied team versus individual training using a 
transfer task that required teamvork* Some findings vere: 

1* Individual performance is related reciprocally to the 
demands on teamwork* 

2* Team performance is retarded by team comnunications * 

3* Team comnninlcations are limited to a team context* 
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U« Training on coordination skille ia most beneficial and cam 

be acquired about equaLly veil in individuad. auod team contexts* 

Tvo methods of instruction^ programmed instruction^emonstration and 

lectiire-desonstration; used in teaching students engine lathe principles 

<Mfid operating procedures vere studied by Aguirre (1966)* No signifiaauat 

differ ence was found between the tvo student groups studied in their | 

I 

achievement of engine lathe principles and procedures or in their pro- 
ficiency of operation whether tau^^t by lecture-demonstration or by pro- 

t 

grammed instruction-demonstration* In addition^ there was no significaint 
differences between the tvo groups in retention whether taufi^t by illus- 
trated lecture -demonstration or by programmed instruction-demonstration 

i 

methods* 

Schamelhorn (196^) studied the cxirrent thinking of educators emd 
engineers regarding suitable curricula content of engineering graphics* 

Ihe engineering graphics educators identified four important primary 
areas: descriptive geometry, engineering drawing, graphic representation, 

mxiii problem-solving and applications* Ihracticing engineers considered 
the following areas to be important: basic skills, dimensioning, visual- 

ization, working drawings, euod pictorial drawing and modern graphical 
approaches* Ihe investigator recammended the following course time 

i 

! 

breakdown: engineering drawing 6o percent, descriptive geometry 17 per- | 

cent, problem-solving and applications 13 percent, graphical represent- 
ation 6 percent, and modern graphical approaches 2 percent* 

Froehllch (I963) studied approximately 300 naval trainees receiving 
remedial electronics instruction* They vere sTibJected to three instruc- 
tional methods: the lecture, linear programned instruction, and non- 



linear prograaemd instruction* Froehllch found the linear program was 
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best for students with low prior achievement scores* The lecture method 
proved best for students with hi^ prior achievement scores* The 
average student using either of the two forms of programmed instruction 
completed the remedial training in 30 percent or less time than those 
st\idents instructed by the lecture iMthod* 

Fowler (1963) compared the quick-connect and project methods for 
providing laboratory activities in an introductory electricity course* 
ae found Uiat there was no significant difference in the relative effec- 
tiveness of the two methods in terms of retention or student attitudes 
towards either method* ^e quick-connect method was Judged to be more 
effective as an aid to understanding electriceO. theory^ while the major- 
ity of the students preferred the project method* 

The effect of the use of programmed material versus the lecture 
method for a basic electronics instructional course was studied by 
Weffenslette (196^)* He found that there was no significant difference 
in the learning between methods, groups, or previous industrial arts 
instruction* 

Junior college and university instructors in accounting were sur- 
veyed by McCormick (196^) as to their opinions concerning new media, 
such as instructional television, programmed instruction, and projective 
media as instructional aids* A majority of the instructors surveyed 
were of the opinion that projective media are Important tools in extend- 
ing the instructor's range and in Improving the effectiveness of instruc- 
tion whether in the i clotssroom, large lecture hall, or the tele- 
vision studio* In the opinion of instructors, the projective media most 
readily adaptable to accounting instruction were transparencies and the 
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overhead projector* 

Currlc*^'*^”" Eff ectlve nesB 

Infomation concernln^s seven hundred and fifty Junior college etu* 
dents who vere formerly enz'olled In technical curricula were analyzed* 
(Eligreen^ I963)* The student completion . ates for various majors vere: 
drafting, 33*7 percent; electronics, 35*^ percent; and welding, 13.3 
percent* Ibe drafting and electronics students were silently above 
average In IQ but below average In SCAT scores and hi.fi^ school rank* 
Welding students vere below average on all three measures* Industry 
anticipates an escpanslon of firom 25 to 50 percent in v^kers performing 
Jobs in drafting, electronics, and welding* The employers thought that 
the technical knowledge required by these workers will increase over 
the next ten years* They indicated that above*average intelligence or 
natural ability should be present In 50 percent of the drafting and 
welding students azxL in 75 percent of the electronics students* This 
indicates that problems are to be expected in hiring sufficient workers 
with adequate preparation* The Investigator recoanended the encourage- 
ment of a higher student completion rate and he enrollzwnt of more 
capable students in these curricular areas* 

Seventy businesses employing technically trained individuals In 
the Deer Park Washington area vere interviewed by Long* It was found 
that employers were willing to participate In training programs* The 
problems of wage laws, time necessary to train work experience 

students for new Jobs, and liability insurance coverage were principal 
Obstacles to a directed work experience program* 
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Ho8B (1966) studied the influence of hi^ school industrial arts 
experience on the grades earned in the post-hi£^-school trade and tech- 
nical curriculuia clusters of autcmotive, drafting, electriccd, and aaeh- 
ine shop. Hie study vas intended to estinate the relation be’^een indus- 
trial arts experience, as part of a pattern of senior high school prep- 
aration, and success in certain post-higb-school trade and tec hn ical 
curriculuns to detenoine, in part, the existence of ' pre- vocational 
value that Justifies the offering of Industrisd arts. Hie students 
involved in the study had varying amounts of high school industrial arts 



training ranging from none to more than six semesters. It vas found that 
differences in amount, content, and objective of the hi{^ school indue- 

I 

triad arts experience had no observable influence on the grades achieved | 

] 



by the students enrolled in any of the four curriculum clusters. Ho 
relationship was found between graduating from or dropping out of school 
the amount of senior high school industried arts taken. Students 
vhose high school industrial arts grades were low had a higher dropout 



rate students with hifi^ industricd arts grades. Furthermore, hi^ 
school aicademic courses, particularly the physical sciences, appeared 
to be e<jually effective in preparing the students for post-high“®chool 
trade and technical curriculums. Hie investigator cautions that the 
superior performance of the physicad science prepared student does not 
take into consideration the aptitudes of the students, but warns that 
the study does raise serious questions about the pre-vocational value 
of hic^ school industrial arts. Hiis is indicated by the fact that no 
differences were found in the scholastic achievement of students enrolled 
in any of the four post-high-school trade and technical curriculum 
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clusters stijiaied tliat vere attributable to the follovlng: 

!• Ho senior high school industrial arts* 

2* Industrial arts courses that vere directly related to the 
curriculums in vhich they vere enrolled* 

3* Industrial arts courses that vere not directly related to 
the currieuluns in vhich they vere enrolled* 

Further, there vas no difference in the proportion of students in the 
above three groups vho graduated froun any of the curricul m clusters* 
Infomiation from vocational machine shop teachers and skilled 
tradesmen vere obtained by Sams (I96I) to determine if automation had 
any x’eal influence on the skill requirements of tvo groups of skilled 
tradesaen, toolmakers and machinist-repaimen* !Ihe rating on the tech- 
nical information tau^t by the machine shop teachers vas in basic 
agreement with the importance rating given by tradesmen* Notable excaf* 
tions included hydraulics, electricity, electroni.es, and pnamatlca* 

The Inveatigator concluded that: 

1* Ibere is no indication that automation has brou^t about 
a ^>**"g*^ in the skill requirements for these tradesmen* 

2* Automation brings increased importeukce on technical know- 
ledge* 

3* There is a close relationship in the training of the tvo 
groups, toolmakers and machinist-repairmen, as about 60 
percent of the skills are practiced by both groups* 
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Legislation 

The U«S* CoBimlttee on Education and Labor (I965) presents a chron- 
ological listing of congressional legislation pertaining to education 
training# The period of tine covered by this listing Is fren Afirll 
1961, to noveinber 196 ^* 



87th 1 st Session (196I) 



Practical Rurse 'Draining Esctenslon Act 87-22 

Establishment of Howard University Hospital 87-262 
Training of personnel for Juvenile dellquency 
control 

Training for teachers of deaf persons 87-276 

Promotion of education for the blind 87-29^ 

Extension of NDEA ( 815 ^ 87^# and ID titles) 87 * 3 ^ 



87 th 2 nd Session ( 1962 ) 

Manpower Development and Training Act 
Revision of School Lunch Act 



88 th 1 st Session (1963) 

Higher Educatlona .1 Facilities Act of I963 
Vocational Education Act of I963 
MDEA amendment and extenslOTS^ 19^3 



87*^15 

87-823 



88-204 

88-210 

88-210b 



88 th 2 nd Session ( 1964 ) 

MDTA amendments 

Library services and construction 
Educational and training aspects of Econcmlc 
Opportunities Act# 

NDEA extension, 1964 



88-214 

88-269 

88-452 

88—665 
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OQth lit Session (1965) 

E3A0M&‘tary ftDd SccoodBry Educft'tloii ^9^^ 89*^ 

Keoipafver Act of 1965 

national Institute for Deaf Act 89*36 

Educational Aspects of Older Americans Act 89*73 
815 and 87U Amendments 

Correctional Rehabilitation Study Act^ 1965 89*179 

Rational Vocational Student Loan Act, I965 89*287 

i f tfl hftr Education Act of 1965 89*329 

Vocational Rehabilitation Act 

mendmants, I965 89*333 

In a Senate report on the research and development activities 
sponsored by the Federal government (1965), Federal spending in research 
and development were Indicated as seventy-four million in 19^# three 
billion in 1956, and 15 billion in 1964. Federal spending varied from 
state to state. California received 3*5 per<»nt of all the funds in 
1962, while 20 states in the Midwest received 14.7 percent during the 
same period. In 1964, 38 percent of research and development personnel 
ware employed in business and industry, 35 percent in educational insti- 
tutions, 15 percent in various governmental agencies. Tfce relation- 
ship between research mvi development and the economic growth and employ* 
nent is not yet known, but factors in addition to economic ones are 
involved, large research and develcqpment centers such as found in 
Houston have stimulated business growth and Increased employment oppor- 
tunities. The Federal government pays for 70 percent of all research 
development personnel in the United States, and large cutbacks usu* 
ally have dire effects on the regional economy and its eupporting labor 
force. 
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Buployment iDfaraation 

Crater (1963) studied the probable supply and demand for teehnielana 
In MIssoulI from i960 thru 19T0 and Interpreted findings in taras of 
Inpllcations for vocational and technical education* During the decade^ 
HLssouri vill need 7,139 industrial technicians; the supply of these 
technicians is predicted to be 4,^12* The state's need for health ser- 
vice technicians will be 4,120; the supply is predicted to be 3>340* 

Haase (I966) contends that manpower changes that are the result 
of innovations can be foreseen with a fair degree of accuracy for five 
or, in most cases, for ten years ahead* For example, innovations in 
the telephone Industry such as electronic centreQ. office, satellite 
communications, push-button telephones, and computerized information 
services vill continue to result in productivity increases and occupa- 
tional shifts* In spite of an increase of nearly 73 percent in the 
number of telephone calls between 1964 and 1973^ the number of telephone 
industry employees is expected to rise by only 11 percent during the 
196^ and 1973 period* TechnologlccJ. developments that vill affect health 
services during the next 10 years fall into the following categories: 

1* Equipment techniques used in diagnosis and patient care 
2* Changes in hospitcd supply and services 
3* Diprovement in hospital information handling 

4* Improvements in the organization and design of health 
facilities. 

In spite of "productivity" increases, health services employnent Is 
expected to rise by over 30 percent* 

Design and drafting is expected to increase about 5*2 percent annu- 
ally , as it has for the past few years, for an 84 percent rise cfver the 
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1963 - 197^ ycaz* period. However^ experimental eystaas make it impoe- 
alble to project tbe total mnber of draftanen that will be raqpiiredl 
betfieen 1970-197^ • 

Secretary of Labor (1966a) reporta on a snnrey conducted in 1964-63 
of employera in I6 metropolitan areaa^ of tbe number and tlaaa of J6ba 
that vere cui.Tently vacant. It vaa found both feaaib3e practical 
to collect Job vacancy information by detailed occupation. Approxi* 
■ately 80 percent of the anployers surveyed vere able to aupply this 
type of data. Some of tbe findings iirom this survey showed that nurses 
accounted for one of every four professional vacancies. Sales persons 
ffui sales clerks accounted for two-thirds of the vacancies in merchan- 
dising. About one-half of the Job vacancies in the service oceupationa 
were for waiters and waitresses. 

Area RedevelonBent Act 

The U. S. Department of Labor (1964d)^ in an annual report of the 
area redevel^pnent activities covering the programs of oiieration^ accom- 
pUalments^ characteristics of trainees, and program evaluation, report- 
ed that in 1962 there vere 9p01^ trainees in 34 states, increasing to 
13,314 trainees in 4o states in I963. The lar<^st segnent of the trainee 
population fell in the 22 through 44 age bracket. Their educational 
attainwnt vere as follcws: 48 percent had graduated from high school; 

29 percent had eoBEpleted grades 9-li; end I7 percent had a grade school 
education or less. Levitan (1964) reported that approxlaately 70 percent 
of those CGBpleting training under the Area Redevelopment Act have suc- 
ceeded in obtaining Jobs. 
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Kunty (1964) reported on OkUhcBML farm aechMilc* retrnlnlng schools 
for 255 unemployed or under-employed men under the Aren Redevelpiment 
Act to Identify charncterlstlcs to use In selecting students. He found 
that 87 percent of the trainees eere now employed and that 6l percent 
were employed in occupations related to their training. Students who 
were successful in obtaining Jobs related to their training made signif- 
icantly scores on the general intelligence, spatial aptitude, and 

finger dexterity portions of the General Aptitude Test Battery. Other 
^/ i ^»ra test scores were not significantly different. Scores made by suc- 
cessful trainees on the spatiail aptitude portion of the GATB indicate 
that this score should be given more weie^t in the selection of trainees. 
A majority of successful trainees were married while a majority of the 
unemployed were single or divorced. Age was not found to be a signifi- 
cant factor in determining trainee success. 

umnnaumr PevelopBient and Training Act 

In a Manpower Evaluation Report (1964), institutional training pro- 
grams under the Manpower Development and Training Act during the fiscal 
year 1964, were compared with those of the fiscal year 1963 • Appreci- 
able increases were found in the numiber of women trainees (a 4l percent 
increase), in youth participation (a 33 percent increase), and among 
non-white participants (a 28 percent increase). A noteworthy develop- 
ment was the greater proportion of trainee graduates who were placed on 
J6bs. This figure Increased from 70 percent in I963 to 75 percent in 

1964. 

One of the most serious otostaelas to qualifying for training under 
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the MZ>m has been a lack of education. 

Ihe fourth report of MDTA covering the 196^ calendar year 

vae made by the Secretary of Labor (1966b). The largeet MDTA training 
program In 1963 vas Institutional training In public and private educa- 

t 

tional facilities. In I965, there vere 152,000 trainees, 15,000 Oess 
than the previous fiscal year. This drop Is attributed to the Increase 
of on-the-Job training programs, which doubled during 1964. Qiere vere 
69,000 tralxMs, with 30,000 completing training In 1965* That year, 
the average cost per trainee using the Institutional training facilities 
vas $1,900, axmL the on°the-Job training cost vas $520 per trainee. The 
nuiBber of youths participating In on*the«Job training Increased sharply 
In 1965; two out of every five were under 22 years of age. 

There vere lOO experimental and demonstration projects In effect 
during 1965. Of these, 85 were operational; and 15 were developoiental, 
vlth the focus being on the disadvantages. Rrlvate, camsunlty, civic, 
or social welfare organizations conducted 45 percent of the experimental 
and demonstration operations; 20 percent vere run by universities; 15 
percent by Indigenous organizations of the disadvantaged; 10 percent 
vere being operated by local public fligencles; and the remainder vere 
conducted by Federal or State agencies. 

The U. S. Department of Labor (1964c and 1964d) reported on the 
perceptions of unemployed males In the north Horf olk*Por tsmouth area 
vho had rejected retraining oppoortunltles offered under MDT4. Findings 
shoved that the typical rejector of training was 35 years old, married, 
had four dependents, and had completed either 10th or Uth grade, and 

a total of $50 weekly. The following reasons for rejecting 
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«< n g oppsortunl^los flBBTgsd Ttckl study • 

!• The training aUcnranee of $25 a veek was inadequate incentive. 

2. The length of the training period was considered too leng a 
period for men to support their families. 

3. CoMDinications prcibleas hindered the recruitment of trainees 
mnA resulted in some misunderstaadings coneeming the natures 
of the program. 

The rejectors of retraixving did not lack ambition or initiative. Most 
P0jn(»<^ors seemed eager to find work and suggested that government re« 
training programs would be the best solution for unemplojeMnt . 

Based on study information, the foUowing conclusions were made 
g CT ice r**'^ "g the of attitudes cf individuals in the acceptance of 

training programs. 

1. Attitudes, once learned, ore difficult *5ut not Impossible to 
modify. 

2. Hew attitudes are learned throui^ the ve^iqperienee of assoeia** 
■tioo, transfer, and need satisfaction. 

3. How attitudes are more likely to be modified by face to face 
encounters rather than throui^ impersonal lectures or mass 
media. 

U. If a person realizes that it is to bis advantage to change, 
the process will be facilitated. 

5. Changes take place if arrangements are made for persons to 
2j§srn new ways of feeling and reacting through associa>clon. 

The U. S. Department of Labor (I96*f f ) reported the extent to which 
training programs established under MDTA are meeting the needs of unsm- 
ployed woman. The following findings were reported: 

1. Woman workers represent one-third of the work force and two- 
fifths of the nations* unea^ployed. 

2. MDTA is contributing to the capability of women to bactome 
occupationally molbile. 
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3« VoBieii receiving retraining for nursing, nursing aides, and 
other occupations in the prafessional-teehnieal and senl- 
professional service categories, had eaploynent rate of 72 
percent. The plaeenent record for voaen over years old 
vas 7^ percent. 



§0rvlce occupations vas reported in Manpoiier Research Bulletin Ro. 9 

(1966). The folloving findings vere included: 

1. EnroUees in service training projects constituted 30 percent 
of all MDTA enroUees through May 1963* 



2. As of 1964, service occupations provided work for 11 million 
employees. 

3. Almost one»half of the service workers are employed in indus- 
tries that provide personal, professional, and husinesa ser- 
vices. 

4. Service occupations enrollments through 1964 approached 
60,000. EnroUiaents by selectee^ areas are given in percent- 
ages: cook, 6.3 percent; housekeeper, .7 percent; waiter, 

3.9 percent; Janitor, 2.5 percent; automotive trades, 27.6 
percent; and gardener, 1.4 percent. 

The economic benefits of retraining the unemployed was studied by 
Borus (1965)* findings indicated that benefits of retraining are 
consideridsly greater than the cost, and that the goverxment'a and the 
economy* s benefit— cost ratios for retraining are greater than the indi- 
vidual worker's ratio. 

Page (1964) also concurs in this conclusion. Bs found that 64 per- 
cent of the workers completing training found eiig>loyment and had greater 
life income potential than those who failed to complete retraining. 



Yormark (I965) explored the effects of manpower training legisla- 
tion. The investigators' proposition is that full utilization of educa- 
tion as a force to reduce unemployment and foster economic growth will 
be unless new concepts of viewing education are evolved. The 
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iByestigiLtar believes there should be greater training enphaals In the 
groiflng occupational needs of nanageeent, uervlce, goveriBksntf and aar* 

ketlng* 

Glnzberg and others (1965) studied relationships between th« 
nation's aanxKiwer and the level of econonlc activity* !Qie following 
findings were obtained while exploring the esqpeiision of e^plo^fnent In 
nonprofit institutions and govemDent: 

1. One-fourth of our gross national product is directly or 
Indirectly attributable to the activities carried on by 
the ta JiAicing sector of the econosy* 

2* mot less than one-third of cOJL employnent is accounted 
for by the activities of the nonprofit sector* 

3* An enlarged role of the Federal govemDent in cold war 
Mill aerospace activities^ and enlarged activities of 
state and goverxment in relation to education and 

other coBDiunity services^ accounted in part for nonprofit 
institutional expansion* 

4* Out of a total labor force of 75 aillllon, govemaent e«- 
ploys 10 ■llUon persons* Govemaent is second only to 
■anufacturing as an enployer of people* 

5* Tbo out of three professional and technical personnel are 
eoployed directly by government or nonprofit institutions 
or indirectly in private enterprises supported by purchases 
Bade by government and nonprofit institutions* 

6* Several suggestions were made for stimulation of the dlmin- 
iahing private sector of the econany* 

a) Government support of research for Innovation in 
civilian production should be provided* 

b) Hie mechanisms for obtaining Joint action by the 
two sections should he improved so that many 
existing barriers to private investment can be 
removed* 

e) The private sector should be encouraged through 
subsidies and other devices to start new enter- 
prises, particularly in the service field, which 
would BBBlBt various groups of handicapped persona* 
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^T>i/iivae^_ChgrggteriBtlce and the Ifaeaployed Worker 

IavIag ( 1964) 8U£0BS't6 ‘that basic li'teraey parograns arc essential 
roar the unen^loyablas presently Ineligible ror re'tralnlng* OuorssUn 
and Roach (1964) also founl that Ijnpalred Intellectual functioning vas 
a deficiency In aany of the trainees* Bie following findings were 
reported: 

1* Sixty percent of those eospletlng training and being enployed 
had a 12th grade education or over; whereas, only 37 percent 
uuti^^letlng training ?nd being eaplo^ed had less than a 12th 
grade education, 

2* Factors exist that have preellnded current training progrees 
from reaching their goals of shbstantlally reducing the sine 
of the hard-core imemployed* 

3* X^wer-status persons were found ‘to be Impaired In intellec- 
tual functioning, deficient In conceptual skills, and Inade- 
qua‘te In verbal skills, and were considered ussa^tloyable In 
automation-type Jobs* 

4* Training programs are faced wl‘th the dllsoma: either a 

Halted nuBber of persons can be trained for highly skilled 
occupations, or training programs can be geared to the level 
of backgrounds and aptitudes of most of ‘the unemployed pre- 
paring them for occupations In which there Is already an 
oversupply* 

The Upjohn Institute for the U* S* Department of Labor, In a report 
for the Secretary of Labor on Muipower Resisarch and Training (Sheppard 
and Belitsky, I965) reported on studies pertaining to blue-collar and 
white-collar workers unei&p'ioyed In ‘the Erie, Pennsylvania area* Workers 
who started their Job searcli immediately after being laid off and who 
considered all possibilities were most successful In finding Jobs* 

Among the blue-collar workers who had been laid off and were not 
called back to old Jobs, the older skilled workers were at no greater 
fid'vantags In finding new Jobs than were the older seal -skilled* However, 

In general, skilled workers were called back to work at a hlc^r proportion 
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than varkara vlthout skills* Tha nlnlimini vaaa figure belov vhieh they 
would not accept eiaplo}fitte&t was gh^y for the ski 1 led^unenployed than 
tea? those workers who did find employnent* Durinj the first nanth after 
heeoming unenployed, male workers sought employDent at far moire cGnpaa«> 
les than did women* Uheoployed workers were asked to ixkdicate Jot-seek- 
ing sources* The unemployed workers ranked sources in the following 
priority order: 1 ) friends and relatives, 2 ) direct conpany application, 

3) unions, and U) the employment service* 

Kslish (1966) also found that friends and relatives were favorite 
employmsnt sources of the unemployed in their search for Job openings* 

3 a reported that checking with the State Onployment Office was a Job- 
seeking method for at least half of the least educated* 

There was evidence of down-grading for those workers who made Job 
changes* The principal reasons given for this down-grading was lack of 
adequate education and training* In reference to persistence of employ 
■ent problems, Kalish found the 15 percent had not worked at all during 
the pest year* 

In an analysis of employment among professional engineers and 
scientists, Mooney (1966) obtedned usable questionnaire responses from 
290 unemployed engi 3 :ieer 8 scientists frexa the Boston area in I963 
and early 196^* He found that engineers over the age of 49 suffered 
longer periods of unemployment than younger engineers and that engineers 
not holding degrees faced longer periods of unemployinent than did engi- 
neers who held degrees* Engineers and scientists with the best matbe- 
matlcal background (01s measured by a skill index score obtained from 
mathematics courses taken) suffered little or no unenploynent* 
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The uaemploynent problem 6f the engineer vith no degree vae aggra- 
vated hy the fact that they tended to he older than those engineers 
hold 1 Tig degrees* Ihe oMer engineers v^Lth no degrees who found employ- 
ment took a reduction in salary mori^ often than did younger engineers 
or engineers holding degrees* Engirjeers working toward advanced decpraes 
less unenployBent than engineers hoMing bachelors degrees who were 
not esrollsd in adveuiced degree programs* 

Wllensky (1959) reported on the "skldder,” that is, a person who 
has suffered downward occupational mobility* Sa found that the "skidder” 
was more conservative in values and beliefs regerdlng stratification 
order "nonskldderB*'' Sklddera because of adherence to the success 
Idlology are more intereated in escape from the factory than movement 
within it* 

An investigation of certain cooponente of ego-strength to distin- 
guish vocational rehabilltable end nonrebabilitable workers was conducted 
by Solomoe (I965)* The population included vocationally handicapped 
individuals with a variety of dlssbilitles who entered a rehabilitation 
workshop during a three-year period* The findings from this study sug- 
gest that parsomality factors are involved in the vocational rehabili- 
tation process* Tlie investigator used seven test instruments to measure 
the components of ego in relation to the vocational rehabilitation pro- 
cess* He founi that no one single Instrument was adequate in providing 
the dlscrlfflinating psychologltMJL factors, but that a positive relation- 
ship did exist between total ego-strength, as measured by Barron's Bgo- 
Scale, vocational rehabilitation success* 

The Secretary of labor (I966 b) presented a report on manpower 
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research and training under MDT/l on training in correctional institu* 
tions axid the poroblemE of vocational rehabilitation of the prison 
inmates* The prison population was predosiinantly mals^ under the 
age of 33; and were poorly educated* The preprison work experience of 
the prison inmates was usually in the least skilled areas^ and most un- 
stable work experience of the prison i.anates was usiially in the least 
skilled and most unstable jobs* Diuring the first three months after 
release from prison, only four out of ten had been employed as much as 
80 percent of the time* A pattern of failure was evident in family 
life, in school, and as productive individuals* Approximately one- 
half of the Federal prison population in I963 received some vocational 
training, usually on-the-job trcdning in prison Industries* It was 
noted that few inmates received advanced vocational training* Typical 
vocational training subject areas include auto mechanics, body and 
fender work, radio and T.V* repair, office machine repair, welding, 
plumbing, drafting, bx^ courses far waiters* 

The Hational Conmittee on Qnploynent of Youth (196^) piepared a 
report of a study of practices and policies on youth employment in 
ixxLustry focused on the variables of types of training and patterns of 
skill requisition of workers* Ihe study findings shci^ that the 
caliber of the local labor supp'ly infliienced the opportunities for 
employment for inexperienced workers* Barriers to youth employment are 
age, education, experience, econooic conditions of the area and the 
particulai* industry, knowledge of where to apply* A majority of 
workers acquire occupational skills throu^ fomal on-the-job train- 
ing; a large majority, and especially blue-collar workers, learn on the 
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Job bhroisgki observation^ trial and error^ and irregular asslatanoe fr<M 
colleagues €U3d supervisors, 

A typology of employment opportunity emerged from the study eompoeed 
of five types: 

1* Female vhite«collar dominant; prototype^ insurance company* 

2* Separation of the unskilled from the skilled by female blue- 
collar vorkers; prototype, electrical manufacturing* 

3* hfele organizations with undifferentiated low-skilled Jobs; 
prototype^ moving and warehouse company* 

k.^ Eredcoiinantly orgiuiizations with undifferentiated hij^- 
skilled Jobs; prototype, tool and die shop* 

5, Preponderance of professional and technical workers; proto- 
type, manufacture of machinery, 

Luy (1965) reports on 22U youth who were unemployed and enrolled 
in the MDTA in the area of St, Louis, Missouri, The purpose was to 
investigate and describe the aocisl, economic, and educational back- 
grounds as well SIS the occupational aspirations and attitudes of the 
unemployed MDTk youth. Interview information showed that three-fifths 
of the youth were living with their parents. Almost one-third of the 
parents of the youth had completed the eighth grade level or less, and 
the average fonaal grade level was 9*6 years* Over one-fourth of the 
fathers of the youth had been unemployed for three months or more during 
the three years preceding the study. Approximately Ci^-half of the 
youth came from hosms in which both parents were not living together* 
Slightly over 80 percent of the youth were school drop-outs, and 91 P®r- 
cent had scholastic aptitudes placing them below the 50th percentile . 
Three -fifths of the youth believed it necessary to have some eoHega 
education in order to get well in the world* Only 12 percent of 
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the youth prerlous vocational trsilnlng, amd three-fifths of them 
stated that they would select vocational curricula If they were to 
return to school. Sixty-seven percent aspired to Jobs of a "skilled" 
nature. Four-fifths Ir^lcated willingness to move frcm the area to 
gain employment. Slightly over one -third of the youth reported that 
they believed that their teachers had no Interest in them as Individuals. 



The Interviewed youth believed that pc impt, regular attendance and the 
ability to get along with others were the most Important faetora In 



maintaining Job success. 

The Stanford Research Institute (1965) evaluated the Oak Glsn Camp 
for unemployed youth. The camp provided work experience and educational. 
Instruction in kitchen work and related tasks, camp office and related 
tasks, building and Kroiiads maintenance, camp laundry, and automotive 
and equipment maintenance. Ihe trainees were representative of all 
ethnic groups, products of disadvantaged backgrounds, and generally had 
histories of consistent failure. The trainees made dramatic reading 
achievement gains (about twc grade levels). The camp drop-out rate was 
58 percent, but the more education the trainee had, the Jsss likely he 
was to terminate his training experience. The trsLlneeB who stayed and 
graduated were more likely to find employment after leaving camp than 
were those who terminated their training experience prior to completion. 
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The Department of Labor (196^ b) reported on the experiences of 

workers who were laid off their Job due to technologleal advancement. 

The effects of Job displacement were: 

1. The majority of dlaplaced workers accepted reduced wages 
when they found re— employment . 
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2« Tbm mdber of vlTes who vere working Inerenned •tibntantlaUy 
nftwr the Inyoff. 

3* One of the aoet serloue effects of the ley*off ves the loss 
of eoQ>loyee benefits^ such as health and accident coveragi* 

4* As a cansequence of the lay-off^ workers generaJJLy ezperleneed 
a down-grading of skills. 

Msasures that mlniaize dlsplaceaent of workers inc l u de early retireaent 
and the spreading of available work. Measures to help displaced workers 
find eaployment Include providing early notice, plaeeaent services, and 
intarplant transfers. 

Gordon (1964) studied unemploynent patterns in six representavi 
years within the 1948-1963 period. Be found that there were no maJo&' 
changes in the percentage of total unemploynent attributed to any partic- 
ular industry. The belief that nonwhite unemploynent accounts for more 
and more of the total unemployed Is false. Since 19^6, the percentage 
of unemployed workers who bad 12 years of education or more has increased, 
while unemployment of persons with less than 12 years of education has 
declined. 

Solle (196^) stifled iixea Redevelopnent Act retraining programs la 
two counties of Tennessee to determine their effectiveness. He found 
that the earning benefits of the training program was greatest for soci- 
ety and the smallest for government. Hie costs were highest to the gov- 
ernment and lowest for the Individual. The estimated payback period was 
zero months for the individual (due to no cost), 14 to 20 months f sr 
Society, and 62 to 5II months for government, draining appeared to help 
the drop-out as nucJi as the average individual* 
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Teaching 

Aldernan (1964) studied the influence of local physical fatigue 
on pez*fonnance of two types of notor tasks* Be found that heavy phys* 
leal vork during the learning of each of the motor tasks seriously 
Impaired the performance of that task but had no effect on the amount 
of learning In that task. 

A hypothesis that training time can be reduced by means of pro- 
grammed Instruction, vlthout loss of training quality was tested by 
Mayo (1965)* Over 200 Navy and Marine Corps trainees received Instruc- 
tion In electronic fundamentals using programned and conventional In- 
struction* In a matched group design, the group receiving programmed 
Instruction completed the course 31 percent faster, and the progrsmmed 
Instruction group did significantly better on the criterion test than 
the conventional Instruction group. 

Melchlng and others (1964) evaluated an auto-lnstructlonal program 
In the first week of a basic electronic course « Ihere were two separate 
evaluations of the auto-lnstructlonal program* In the first study, 
dally assignments were made and the Incomplete lessons were completed 
as home work* In the second study, students were permitted to proceed 
entirely at their own rate. Students using self -Instructional material 
nwd proceeding at their own rate did better than students who had limit- 
ed self -pacing of the Instructional material* 

Tomlinson (1963) studied four methods of presenting complex tech- 
nical material In written form* Hie methods used were Inductive, In- 
ductlve-dlscovery-conflrmatlon, deductive, and Inductive-discovery* 

The findings shewed the Inductive method to be superior to all other 
methods and the Inductive-discovery to be superior to the Inductive- 












diieovery-conflrmatlon aethod for Initial loamlng vhen measured Imadl* 
ately after presentation. All methods Investigated vere equally effec- 
tive vhen success vas aeasixred In terms of retention and transfer one 
veek after Instruction. Inductlve-dlscovery-conflrmatlon method Is 
Infeirlor to all other methods vhen success Is measured la tezms of reten- 
tion and transfer at five weeks after Instruction. An expository method. 
Inductive or deductive, stating the generalizations, vas superior to 
methods Including questions to stimulate the student to form his own 
generalization, vhen success vas measured by retention and transfer at 
five weeks after Instruction. 

Murrell and Kingston (1966) compared speed and accuracy of reading 
of standard and digital micrometers. It vaa found that untrained appren- 
tleea performed very badly on the standard mlercmater, but that on the 
dlgltcG. micrometers, the untrained apprentices vere substantially more 
accurate than vere either trained apprentices or Journeymen when these 
two groups vere using standard micrometers. Uhlng the stamiard micro- 
meter, Journeymen made an average of 3.7 percent more errors, but made 
only .03 percent more errors using the digital micrometer. Ihe manipu- 
lation and reading time of the digital micrometers vaa less than on the 
standard micrometer. Contrary to escpectatlons, the performance of the 
older Journeymen between the ages of 50 and 5 ^ years, did not Improve 
more than did that of younger subjects. In fact, the older group Im- 
proved the least by use of the digital mlercmeters. 
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IHDaS'mY AND APFREHTICE 



Autonation 

The nature of autonated Jobs and their educational and training 
requirenenta vae studied by Fine (1964), who reported the following 
findings: 

!• Automated production feeding, tending, and automatic test- 
ing Jobs require about the sane or less education than the 
assembling or testing Jobs they replace, and require 
less training. 

2. Itochlns attending, including set up, operation, and minor 

maintenance requires significantly hi g h er education than 
for production. 

3. Jobs involving major responsibility for set up, operation, 
and product quality of automated machines require some 
training of a technical nature, in addition to previous 
broad experience, becatise of a need to understand the inter- 
acting components of a feedback, self -correcting, autcnatlc 
system. 

4. Thchnlcal education beyond the high school is required for 
maintenance repairmen of automated equipment in order to 
interpret a variety of technical instructions, complex dia- 
grams, blueprints, €uid manuals. 

One conclusion of the stiidy was that automation tends to be engi- 
neered to eliminate low functional level Jobs occurring in mass produc- 
tion assembly situations* 

Faunce (1965) concurs with Fine's conclusion. He stated that 
automation could decrease the division of labor In four fashions. It 

could: 

1. Reduce the variety of tasks to be performed. 

2. Require a recombination of the main remaining tasks. 

3. Reduce the need for middle management. 

Affect long-run employment opportunity. 


















Hb Btated that the big change element in automation I0 job enlargMUit, 
that l4f obtaining a greater share of the prcsductlon process* 

Markham (I96U) and ^be Departziecl; of Imbor (1964 b sad 1964 a) also 
found that automation tends to decrease the demand for vorkers vlth lit- 
tle trai nin g and Increases the demand for vorkers vlth specialized train- 
ing* As automation spreads. It does not provide as many nev Jobs as It 
Is displacing* Additional findings of the Department of Labor (1964 h ) 
vere: 

1* The ratio of low fimctlonal level Jobs to high functional 
level Jobs In production is approaching equality* 

2* A tendency exists In light Industry to mnploy voemn In low 
functional level Jobs* 

3* Automation at both low and high functional levels Is requir- 
ing more education for Job entry* 

4* Jobs In automated production are more Interesting and chal- 
lenging but are also more tension producing* 

Displaced vorkers of low functional level Jobs show lass 
Inclination toward further training and education than do 
displaced vorkers of high functional Jobs* 

The Committee of the Center for Democratic Studies (1964) reports 

that cybernation, a combination of the computer and the automated self- 

regulated machine, has created the following situations: 

1* Increased productivity* 

2* Altered the distribution of goods In an economy geared to 
the concept of scarcity of goods* 

3* Created surplus capacity* 

4* Contributed to a greater degree of unemployment* 

3* Given rise to a permanent Impoverished and Jobless class* 

This Committee proposed massive build-up of the educational system, mas- 
sive pdblic works, extension of the program of low-cost housing, a major 
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revision of the tax structure^ and a public power system to stimulate 
the depressed coal industry. 

A U. S. Department of Lsb^r (196^^ publication points out other 
problams associated with autoniatioa. It reported that highly mechanized 
operation automatic control procedures incz’eased the need for intense 
mental concentration and lead to perceptual fatigue, and that high cap- 
ital expenditures for autamated equipment usually bring around-the-clock 
production and shift work that disrupts family and social life habits » 
which say create resentment and both physical and menteCL stress. 

Rosenberg (196k) examined workers* perceptions of the major Issues 
related to automation and the Interpersonal factors that determine agree- 
ment or dlsagre€unent between individuals. Workers were most concerned 
with the impact of automation on the individual. They believed Job 
satisfaction would decline, and the worker would become less of a worth- 
while, imaginative individual than he was before automation. Identi- 
fication of the Job, and the integral unit In relation to work, was per- 
ceived as threatened by technological automation. This factor was close- 
ly related to the general pessimistic attitude toward supervisory control 
in the era of automation. Workers believe automation will make work 
physically easier, take away fatigue, and thereby reduce accidents. 
Workers favored retraining piroj^^ams as a solution to cuitomation problems 
at loEAg as they did not have to pay for the retraining. The worker's 
level of education, his belief about how many persons will be laid off 
in bis plant because of automated installation, and the number of persons 
he was supporting contributed to a matrix of intercorrelations used as 
a basis for the stixly findings . Ihe higher the worker ' s education end 
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tkM lover the maiber of persons be perceives os being Isld off due to 
automation, the more positive the vorher's attitude tovard aatGaation* 
work er who supports more than ^our persons is pessimistic tovard 
retraining as a solution to the probless created by technological dis» 
placement* Those vorloirs who wanted to obtain the etffection of their 
co^orkers bad a negative attitude tovard the impact of automation while 
workers low on 'Sianted affection" had a positive attitude toward the 
impact of autenation on working conditions* 

In a study of the functions of ignorance in intrv^ueing automation, 
Karsh and Siegnan ( 196 ^^) fouxvi that the introduction of new types of 
technical staff in modem organizations adds instability and tension 
between the old line and staff functions* Specialists dealing with 
automated equlpaent tend to "pa-otect their Jobs" by providing the sub- 
ordinates only with the amount and kind of information they regarded aa 
"safe*" The ignorance of formerly superior specialists relative to sub- 
ordinates be used as a "power mechanism" to thwart formal authority* 
Th#> greater the superiors dependisnee upon the sr'^ordlnatos* knowledge# 
the more control over the superior, for example, the supervisor and 
prograBBeer* 

Helanal (1965) studied the landing of pilots using automated 
equipsmnt in powered aircraft* Hs found that men using automated equip- 
ment were auparior in performance to either man or machin e alone* Man 
can work affectively with the automated equipment and accepta and haa 
confidence is Mvehine aaaiated and controlled functiona whan provided 
with a quick, fiimple, and natural meaiva by vhieh they have final author- 
ity over aqjuipmant* They also wanted adequate information for assessing 









syB'tOB si«ft’tu8 sod pcrfonnazicc And Tor iiAkilng Isputo vhnn dAAlmd* 

The Italted States Civil Service Cosnission (19^) reports on the 
effects oT autoBEtion on enployees oef seventeen agencies exf the Uni tea. 
States Govermaent* Digital cosiputer grovth in govemsental agencies 
Increased froa k 3 in 19^, to 1^56^ in 1964. The autonatad egolpnent 
displaced 3,171 employees, automation equipment operations increased 
‘by 7,232 <aaployees, and other technical occupations increased by 3^066 • 
ApproodiBately 76 percent of the displaced clerical employees were re- 
assigned, and 86 of the reassigments vere to the same grade. 

The U. S. Department of Labor (I963 ) reports on the effect of 
automation in six gray— iron foundries. AutoLAtion in the iron foundries 
accomplished the benefits looked for in the original decision to auto- 
mate; in fact, results shoved there vas a tendency to underestimate 
expected benefits. Increasing wage rates encourages automation, but 
the ultimate investment decision seems to be made almost independent 
of vage rates. A benefit other than increase in efficiency is improved 
Cttstooer relations; that is, customers enjoy doing business vlth a 
"modern" firm. Mechanization also improves employee relations by elim- 
ination of more difficult jobs and by making jobs physically easier. 

The United Steelworkers Research Department (I962) reporting on 
automation stated that employment in the steel industry over the period 
from 1937 through 1937 rose U.3 percent, as compered to a rise in steel 
shipments of 1D6 percent. The average weekly number of hours for the 
steel Industry in 1937 was 37.2 hours. In i960, the average weekly 
hours were 33.7. The union suggested the foUoving six points to pro- 
tect workers in autosiated industry: 
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1* Careful advance planning and notlflea'tlon regarding techno* 
logleal Innovations. 

2. Tt'ansfer rights. 

3. Retraining programs. 

ko A progressive system for protecting seniority. 

Negotiated fringe benefits. 

6 . A negotiated reduction in the vork week. 




Apprenticeship 

The U. S. Department of labor (1966) reported on a study of appren- 
ticeships in eight European countries. Most of the countries follov a 
highly traditional pattern of apprenticeship dating back to the second 
of the Nineteenth Century. Release-time instruction vas rapidly 
becoming the accepted instructional format for apprentice training in 
the countries surveyed. tJoder this aystemf the apprentice attends 
classes 8 to 12 hours per week. 

An investigation of factors considered in the selection of appren- 
tices by manufacturing companies in Michigan was made by Hagemeyer (I 96 I). 
His conclusions were: 



1. Neither seniority nor family relationships were prime 
requisites for apprenticeship training. 

2. Possession of manipulative skills were considered Important; 
a good work experience was a valuable asset. 
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Hobbies that reveal interest and aptitude in mechanical 
things were considered important. 



4. Companies in four of six geological apprenticeship areas in 
Michigan considered recommendations furnished by the appli- 
cant's school to be Important in the apprentice selection. 



5 . RecoBBsendations from previous employers were considered very 
Importsuit in both large and eosqpanies. 
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ReconnendatlODS fr<aa friends were not considered Inportant 
by large conpanies. Saall cosq^ies in t¥0 regions did 
consider recaanendations of friends important. 






7« ELgb school graduation was practically a requirement to being 
selected. A record showing applicants relatlwe sueoess in 
school, as evidenced by his grades, was considered of less 
importance. 

8. High school students planning to apply for apprenticeship 
in Michigan's manufc^tinring industries should be encouraged 
to tcdEe courses in algebra, geonetry, shop mechanics, and 
industrial education while in school. 

9* Apprenticeship training is not limited to youth. 

10. Michigan's manufacturing companies generally used a pro- 
bationary period as a final phase of the selection procedure. 

11. Standardized tests were used by many large companies, but 
most *1 companies did not use standardized tests in the 
selection procedure. 

12. Companies using standardized tests had established minimum 
standards. 



13. Only 3.6 percent of small manufacturing companies in Michigan 
maintained apprenticeship programs. 

Parrish (1965) studied certain personal and educational character- 
istics of apprentices who were enrolled in Hebraska schools for iWf 
hours of instruction each year. It was found that: 

1. A majority of the apprentices placed a greater value on 
secondary school industrial education courses that were 
developed for a cliuster of occupations than for courses 
that were representative cf a single skill occupation. 

2. A majority of the apprentices placed more Importance on 
secondary school mathematics as a basis for apprentice- 
ship than for industrial education. 

3. A majority of the apprentices were not informed about 
apprenticeship through the secondary school. 



U. The evidence indicated a leek of counseling In tema of 
information for apprenticeship. 

3. Apprenticeship in Hebraska is not being restricted to 
relatives of Joumeyaen to the degree it was in the past. 
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6* It was noted that no special tlae credit for the secondary 
school progran vas considered for apprenticeship* 

In a study of skill utilization and Its ispact upon apprc/ntlceshlp 
programs In the hone hxilldlng Industry, Dailey (1965) found that because 
of the tremendous utilization of manufactured components In the building 
of homes, particularly by home builders who built more t h a n 500 per year , 
the apprenticeship training program for carpenters was unrealistic* He 
claimed that carpenters were overtrained for the performance of Jobs In 
the building Industry In which labor specialization Is beeoBdng a 
reality* 

Hatalsan (I963) conducted a follow-up study of graduates of appren- 
ticeship programs In the San Diego area from 19^7 through 1955 In 19 
different apprenticeship training groups* It was found that these ap- 
prentices changed statxis readily, moving from Journeymen to suiiervlsory 
to business-ownership* It was cQso found that they experienced lit- 
tle unemployment, tended to remain with one employer, and remained In 
the trade for which they had trained. Ibe hourly rate of the apprentice 
graduates was higher than prevailing rates received by Journeymen In the 
area, average py»TTnni incomes were higher than those of ski lle d work- 
ers In the state and In the nation In comparable Industries. A large 
portion of the graduates took additional training after apprenticeship, 
primarily for the purpose of occupational advancement* They partici- 
pated actively In labor, management, and professional organizations* 

The American Machinist (1965b) contained a report by the National 
Tbol Die and Rteeislon Machining Association in cooperation with the 
Uhlted States Department of Labor of an eight weeks' pretraining program 
for apprentice tool and diemakers* Apprentices who had completed the 
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pretralniiig porogrcui ccared an avarage of 12 polnta higbar on the grad* 
uata apprantlca axaaination than did appranticas who had takan tha eon* 
vantlonal four-year course. Participating shop owners eXainad that 
the apprentices who had the pretraining were fron six to twelve nontha 
ahead of those taking tSsm conventional apprenticeship progrna. (Anothe r 
innovative pretraining program was a twelve week, seven hours a day, 
five day week, program held in a local vocational school.) 

A report on progranned aids for apprentice training in tha i^Mriean 
(1965a) indicated that the Timken Roller Bearing Company uses 
programsd instructional aids in teaching apprenticeship programs. 
Timken the following advantages of prograsined learning: 

1 . It lets the student proceed at his own pace. 

2 . It frees the teacher from routine. 

3. It lets the apprentice think for himself. 
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Industry Training 

Sosmrs (196^) reported on employer attitudes concerning govennMnt 
subsidized on*the-Job training. He stated that employers who are gen* 
erally opposed to Federal programs were not oppoMd to on-the-JOb train- 
ing. A sosnwhat larger group of enployers preferred government-aided 
institutional training programs than preferred subsidized on-the-Job 
training, however, the preference for government-subsidized on*the*J'Ob 
training increases with the size of the respo n d in g firm. Dae following 
are advantages to on-the-Job training as listed by employers: 

1 . Greater company control over the training. 

2 . Training intezsled for specific company Jobs. 

3. Xosediate Job placement. 
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Strlner (1966) in & study of the eaplos^s in the Erie Fsimsylvnnla 
nren found thnt n rowrkably small percentage of the employers were aware 
of the provisions of the Manpower Developnent and Ijraining Act* A not- 
hbly high percentage of the employers were quite interested in on»the« 
10b training provisions with partial subsidization* However, they were 
not asked if this were preferred to institutional training as was the 
ease in SoMrs study* 

Walker (I 965 ) reported on an evaluation made of training methods 
and their characteristics by training experts for the Martin Cospany* A 
panel of technical training specialists was asked to evaluate l£ tech- 
niques in terms of 34 selection criteria* The following chart shows the 
ranking of these training techniques* 







I 



i 

] 

] 

i 

i 







37 



Trml Hpg Tteehnlque Ranking by Technical Training Speclallata 





Ranking when 
imposed criterion 
are considered* 


Rankings when all 
criteria are 
considered*** 


On-the-.job training 


1 


1 


Job experience 
training 


2 


2 


Discussion 


3 


4 


Lecture 


k 


8 


Isibaratory 


5 


6 


Tests 


6 


5 


Slides and Audio 


7 


ID 


Filmstrip atxi Audio 


8 


11 


Sound Films 


9 


13 


Programmed Instruction 


ID 


3 


Telephone Instruction 


11 


12 


Radio, Tape or Record 


12 


15 


Texts 


13 


9 


Simulators 


lU 


7 


Sleep Teaching 


15 


14 


Closed Circuit T.V. 


16 


16 



«£veduated In terns of nine selection criteria, essentially progran* 
nanagcoient centered, foor exanple, both theory and notor skills have 
to be tauc^t* 

<HHiCrlterla Include student-centered as well as program-Banaganant 
criteria* 
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Tbe DuBont Conpeny's develo|inent of prograoned instructional nater- 
lals vaa reported by Altmaler (196^). One of the first prograoBied in- 
structiona]. courses developed by DuBont vas entitled “ Reading Engineer * 

In g Drawinig *" Individuals who received the prograoDed instruction 
BBthod ven» compered vith those receiving conventionsd instruction* On 
the averagi»^ those taking the progrannDed instruction method completed 
the course in 2^ percent less time and scored 13 i)ercent hi^er on final 
examinations* On a re-test l8 months after the completion of the course, 
the programmed instr\ixctional group had a score 11 percent hic^er th a n 
those vho received conventional instruction* 

Zaner (1966) conducted a study to detexiodne the extent programmed 
instructional materials vere used by public service agencies (Federal, 
State, and municipal)* Questionnaires vere sent to 23 public seivice 
agencies vith a return of l6* The nine vho did not respond vere queried 
by telephone* All indicated that they vere totally disinterested in 
programmed instructional materials* Of the l6 vho responded, 10 reported 
no use at all, four reported actual use, and tvo reported the intention 
of using programned materials* Ihe four vho vere using progranned instruc- 
tion reported that the material vas a helpful supplement to the teaching 
process, but they vere unable to identify specific improvements in train- 
ing* 

McNamara (I963) reported on retraining of industrial personnel vhoae 
Jobs, because of advancing technology, had becooie surplus or obsolete* 

It vas found that learning ability did not present a major obstacle but 
that the educational background of the employees, and particularly their 
knovledge of mathematics and technical subjects, vas a definite limiting 
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factor* !Ihe conpany selected employees vltb ability below the companies 
selection criteria for an experimental group In the computer electronics 
technician course* From the results of work with this group. It vets 
found that many employees were qualified to learn the course for which 
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they had not previously been considered* fhiployee acceptance of the 
opportunity to enroll In the retraining program seemed to be Influenced 
by their Interest In the work, confidence In their ability to succeed, 
and the climate created by management* The number of employees con- 
sidered not suitable for any type of retraining was estimated to be 
very small, but that training time, when necessary, should be Increased 
It was recQunended that the employees obtain preparatory training on 
their own time and that the length of the regular course be extended in 
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time to facilitate the Instruction of this lower ability group* 

Sandoz (1962) obtained information pertaining to educational activ- 
ities of 119 Louisiana companies representing more than jkfOOO employees* 
SoBie of the findings of this study were: 
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1* Over 23 percent paid wages to the employees for the time 
they spent participating in in-company training programs* 

2* Over 70 percent of the Instructional staff were full-time 
employees who taught and had other duties* 



3. 



Foremen comprised the largest group of employees to study 
under In-company training programs* 
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4* Ninety- two companies representing sixty- two thousand em- 
ployees had tuition refund plans* 

^* Over 20 percent of the companies paid 50 percent of the 
tuition costs* 

6* Over 40 percent required a passing ^ade in the course in 
order to obtain a refund* 

7* More 63 percent of the companies bad employees enrol- 
led In colleges universities In Louisiana* 
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and CalilU (1966) studied tbe detection of out of tolerance 
vlth isBter and dlglted display systens. lie reaponse of de- 
tecting out-of -tolerance conditions was faster using the digital display 
system It was using meters. Hie error rates of tbe ^ display 

Mre es«entifdly the eaae# 

Bn®Blbrecht (1966) of the IULnoie section Aaerlcan Waterwarks 
Association reported on an evaluation niad.e by an education cosniitteo of 
the training needs of operators in Illinois. The responses on qpestion- 
naires indicated: 

1. Seventy percent of the operators wanted the courses offered 
at selected locations throughout the state rather than at a 
centralized location# 

2# Nearly 65 percent of the operators preferred evening courses, 
with TO percent of those wanting to attend only one night a 
week# 

3# Operators were willing to travel up to 50 miles to attend the 
course# 

h. Eighty percent of the operators showed interest in correspon- 
dence courses# 

Current programs of cooperative engineering education in the United 
States was studied by Jones (1963). One hundred percent of the college 
coordinators, 9^ percent of the engineering faculty menibere, 90 percent 
of the industrial coordinators, and 06 percent of the engineering super- 
visors felt that cooperative engineering education programs bad greater 
long-range value for the students than did convert ional prograas# Fur- 
thermore, 96 percent of the stuients stated that regardless of financial 
or other considerations, they prefer the cooperative plan# Factors on 
which cooperative students were oQsqcared with students of conventional, 
curricula were independent study, work habit attitudes, acadeidc achieve- 
asnt, acadeniic ability, class participation, attendance, supervisory 



• li- 



ability^ problem aolvixig^ taebsieal achioTeaent^ and genaral enginaar- 
ing conpatanea* In avary inatanoa, the eooparativa atudlanta vara ratad 
aq;ual to or batter the eonvantional curricula atudanta* 
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